
Development of the Stelar Cylinder in the 
Rhizome of Bolbitis and Egenolfia 


SURJIT IVAUR 


Bolbitis and Egenolfia are Lomariopsidoid ferns of doubtful 
systematic position, relegated to the Aspidiaceae by most pter- 
idologists (Ching, 1940; Copeland, 1947). They are small or 
medium sized ferns with dimorphic leaves, acrostiehoid distribu- 


• # 

tion of sporangia and dorsiventral epigeal rhizomes which maj 


either be short creeping or long and sometimes climbing ver¬ 
tically on supports. During the course of a morphological in¬ 
vestigation of some species of Bolbitis and Egenolfia it was ob¬ 


served that the characteristic dorsiventral type of solenostele 
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of the rhizome (Ilolttum, 1954; Xayar, I960) develops from the 
juvenile protostele in an unusual manner in these genera. The 
common type of development of solenostele from the solid cylin¬ 
drical protostele in ferns by the formation of a central shatt- 
like pith connected to the cortical tissue through leaf gaps, is 
described by many workers (Bower, 1935; Gwyne-Vaughan, 
1901). A variation of this type of development is reported in 
Banaea (Brebner, 1902). The present observations are based 
upon ten species of Bolbitis viz., B. costata (Wall.) Cliing, 

B. crispatula (Wall.) Cliing, B. deltigera (Wall.) C. Chr., B. 

Ching, />. presli- 


ifol 


ana (Fee) Ching, B. semicorclata (Moore) Ching. B. snberenata 
(Hook, et Grey.) Ching. B. subsiniplex (Fee) Ching. B. rirens 

^ W W 

(Wall.) Schott and five species of Egenolfia viz., E . appendicu- 
lata ( Willd.) .]. Sm., E. asplcnifolia (Bory) Fee. E. helferiana 
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(Kze.) C. Chi-., E. sinensis (Bak.) klaxon and E. vivipara 
(Hook.) C. Chr. The observations were made by cutting serial 
transverse sections of young and adult rhizomes and foliar buds, 
and making drawings with a camera lucida, from which the 


com- 


s t<dar pattern is reconstructed to scale. These are then 
pared with the stelar cylinders obtained after prolonged boiling 
in strong KOII solution. 


The 



olfia 


Stelar Cylinder of the Adult Rhizome 

r cylinder of the adult rhizome in Bolbitis and 


two alternating, closely set rows of large, prominently overlap¬ 
ping leaf gaps (Fig. 4-1), which dissect the stelar cylinder into 
a broad, gutter-shaped, root-bearing, ventral vascular strand 


(Fig. 4-d). In some species more than two rows of leaves are 


developed at maturity and then the dorsal strand is pierced by 
one or two rows ot leaf gaps. Vascular connections to each leaf 
(each leaf trace. Fig. 4-f) consist of many cylindrical vascular 
bundles originating in succession from the lateral margins to- 
wards tin* abaxial end of the leal gap. Vascular connection to 
a vegetative bud (Fig. 4-b) is associated with each leaf trace on 
its abaxial side, and a root trace (Fig. 4-r) originates along with 

the bud traces (either fused with the bud trace or sometimes 
independently) in all the species. 

Development of Stelar Cylinder of Rhizome 

The juvenile rhizome has a solid, cylindrical, centrally placed 
\aseular strand (big. I-A). Leaf traces are single cylindrical 


bundles originating from the dorsal surface 


as superficial 


branches, unaccompanied by a leaf gap. Vegetative buds are 

absent. As the plant grows, the rhizome increases in thickness 

and the successive juvenile leaves increase in size. The stelar 

c\ lindei expands and successive leaf traces become alternately 

placed on either side of the dorsal median line (Fig. 1-B). Be¬ 
tween the two rows of 

formed, which becomes progressively deeper and wider as the 


leaf traces a longitudinal groove 
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rhizome elongates. Later, each juvenile leat* is supplied by two 
vascular bundles originating from the opposite margins of the 
median groove (Fig. 1-C). The stelar cylinder expands consid¬ 
erably and the dorsal groove becomes more and more prominent 
till the stele is gutter-shaped, and later the margins of the gut¬ 
ter approach each other and fuse, forming a hollow cylinder 
with the cortical parenchyma forming a central pith (Fig. 1-D). 
One or two elongated lacunae (Fig. 1-p) may occur laterally on 
the stelar cylinder. Soon the dorsal surface of the stelar cvlin- 
der opens as a leaf gap (Fig. 1-1) and a set of vascular strands 
(usually two or three on either side of the gap) are given off 
to a leaf, the leaf in question being markedly larger than the 
previously formed ones. Vascular connection to a vegetative bud 
and the accompanying root (Fig. 1-b & r) is usually associated 
with this leaf trace on its abaxial side as in the adult condition. 
Vascular connection to the next leaf in succession is established 
in a similar way by the formation of a gap close to the first gap 
on one side. Thereafter, leaves are formed alternately in closely 


placed rows. 



their gaps are prominent and considerably 


overlapping so that the dorsal median region of the vascular 
cylinder appears like a zigzag narrow meristele (Fig. 1-d) con¬ 
necting the two marg 


of the gutter-shaped ventral region 


(Fig. 1-v). 


Stei,ar Cylinder op Foliar Bids 


Foliar buds are characteristic of most species of Bolbitis and 
Egenolfia. These buds occur on the dorsal surface towards the 
apex of the terminal pinna (in some species on the lateral 
pinnae alsol, replacing one of the main lateral veins of the 

lamina. In manv cases these buds strike root and grow into 

•* ^ 

young plants while still attached to the parent leaf. The vascu¬ 
lar bundle entering the base of the rhizome of these young plants 
•s a simple, cylindrical, solid strand (Fig. 2-A) resembling the 
protostele of the juvenile rhizome. Soon it expands consider¬ 
ably', becomes flattened and later gutter-like (Fig. 2-B), with 
its concavity facing the lamina of the parent leaf (ventral sur- 
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Pig 1. Stelar cylinder, of young rhizome of Bolbitis subcrenata. 
Fig. 2. Stelae cylinder of foliar bud of the same. Fig. 3. Stelae 


CYLINDER OF FOLIAR BCD OF EgENFOLIA APPENDICULATA. FlG. 4. A POR¬ 
TION OF THE VASCULAR CYLINDER OF THE RHIZOME OF B. SEMICORDATA. 

A Cylindrical protostele; B —Development of dorsal groove on 

STELAR CYLINDER; C—FORMATION OF MULTIPLE TRACES TO LEAF; I)—FOR¬ 
MATION OF HOLLOW CYLINDRICAL STELE; E—ADULT CONDITION OF STELE. 
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Leaf gap, f 


Leaf trace, b 


Branch trace, r 


Dorsal vascular strand, v 


Root trace, <1 


Ventral vascular strand, p 


Lacuna. 
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face of the daughter rhizome). The margins of the gutter-like 
stele approach each other and fuse (Fig. 2-D) forming a hollow 
cylinder which usually develops one or two elongated lacunae 
generally on the opposite side (dorsal surface of the daughter 
rhizome). A large leaf gap (Fig. 2-1) is formed dorsally, open¬ 
ing up the stelar cylinder, and a pair of leaf trace bundles (Fig. 
—-t ) originates, one from either lateral margin of the gap. The 
leaf gap next in succession originates lateral to the first gap 

and successive leaf gaps are formed in alternate succession dis¬ 
secting the vascular cylinder into a broad, ventral strand and 
a narrow dorsal one as in the adult rhizome (Fig. 2-E). In 
Etjevolfia a vascular connection to the first leaf of the daughter 
plant originates before the stelar cylinder becomes siphono- 
stelie. The protostelic vascular cylinder entering the bud be¬ 
comes gutter-shaped, with its concavity facing the dorsal side 
(Fig. 3-B) and one or two vascular bundles are given off from 
either margin to supply the first leaf. Soon afterwards the mar¬ 
gins of the gutter unite to form the hollow, cylindrical stelar 
cylinder (Fig. 3-D) but generally an elongated dorsal lacuna 
(Fig. 3-])) is formed close to the point of fusion of the margins. 
Alter the formation of a hollow cylindrical stelar cylinder the 

adult, condition is reached by the development of large leaf gaps 
* 

in two alternating closely placed rows on the dorsal surface, 
but bud traces do not occur associated with the leaves though 
a root trace (Fig. 3-r) often is attached abaxiallv to each leaf 

trace. 

Thus the stelar cylinder of the adult rhizome of Bolbitis and 
Egcnolfia, whether developing from the protostele of a vegeta¬ 
tive bud or the juvenile sporeling. is formed by flattening of 
the solid cylindrical protostele, accompanied by upward curving 
of the margins of the flattened strand and their final merging 
to form a hollow cylinder. The pith is connected to the cortical 
tissue and is clearly cortical in origin. 
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I am grateful to Prof. K. X. Kaul, who has taken keen in¬ 
terest in this work. I am obliged to Dr. R. Iv. Xavar under 
whose guidance this work was carried out. Thanks are due to 
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Shri P. C. Roy who has helped in the preparation of figures. 
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A New Species of Pyrrosia from India 

Prakash Chandra 

During* a fern collecting tour of northeastern India, organized 
h\ the National Botanic Gardens (Lucknow) in May and June, 
1961, I collected a narrow-leaved species of Pyrrosio in Manipur. 

The specimen did not tally with any of the species described pre¬ 
viously. It was sent to Professor R. C. Ching (Pekin" Academy 


of Science), who confirmed that it is new, and suggested the 


name Pyv? os in noyorio no, in honor of I)r. B. K. Navar in recog¬ 
nition of his contributions towards a better understanding of the 
ph\logeny of ferns, especially of the Indian species of Pyrrosio . 

Pyrrosia nayariana Ching et Chandra, sp. nor. 

Rhizonia breviter repens 2-3 mm. crassum, radicibus fascicu- 
atis nigris firmis, dense paleatum, paleis peltatis laneeolatis 2-3 
111 m. longis dentatis; folia conferta lineari-oblanceolata 15—20 cm. 
onga, vix. 1.0 cm. lata, sessilia vel subsessilia, apiee acuta, basi 
gradatim attenuata, supra glabra, hydathodis punctatis in apiee 
\en ill is ultimis liberis, subtus dense tomentosa, pilis stellatis tri- 
foi mibus, inferioribus densis ram is elongatis gracilibus gloiner- 
atis, superioribus floccosis ramis brevibus latis eyinbiformibus. 

alteris ramis gracilibus acieularibus; folia fertilia saepe paullo 


